Individuals with developmental prosopagnosia (DP) show severe face recognition deficits in the absence of any history of neurological damage. To examine the time-course of face processing in DP, we measured the face-sensitive N170 component of the event-related brain potential (ERP) in a group of 16 participants with DP and 16 age-matched control participants. Reliable enhancements of N170 amplitudes in response to upright faces relative to houses were found for the DP group. This effect was equivalent in size to the effect observed for controls, demonstrating normal face-sensitivity of the N170 component in DP. Face inversion enhanced N170 amplitudes in the control group, but not for DPs, suggesting that many DPs do not differentiate between upright and inverted faces in the typical manner. These N170 face inversion effects were present for younger but not older controls, while they were absent for both younger and older DPs. Results suggest that the early face-sensitivity of visual processing is preserved in most individuals with DP, but that the face processing system in many DPs is not selectively tuned to the canonical upright orientation of faces.
Introduction
People with prosopagnosia are unable to recognize and identify the faces of familiar individuals, despite normal low-level vision and intellect (Bodamer, 1947) . Until recently, prosopagnosia was thought to result solely from acquired lesions to facesensitive regions in occipito-temporal visual cortex, such as the middle and posterior fusiform gyri (e.g., Barton, 2008) . However, the existence of a different form of prosopagnosia that occurs without history of neurological damage has now been established (e.g., Behrmann & Avidan, 2005; Duchaine & Nakayama, 2006b) . In contrast to acquired prosopagnosia (AP), individuals with developmental prosopagnosia (DP) typically show severe impairments of face recognition that emerge in early childhood and are assumed to result from a failure to develop normally functioning face processing mechanisms (see Duchaine (2011) , for a review).
The perception and recognition of faces is a complex achievement that is based on a number of functionally and anatomically distinct processing stages (Bruce & Young, 1986; Haxby & Gobbini, 2011) . Problems at any of these stages could be responsible for the face recognition deficits in individuals with AP or DP. The question which face processing mechanisms are impaired in prosopagnosia has not yet been answered conclusively. In AP, two general sources of face recognition deficits have been distinguished-selective impairments of early perceptual stages of face processing (apperceptive prosopagnosia; De Renzi, Faglioni, Grossi, & Nichelli, 1991), and face-selective deficits at later post-perceptual stages, which could include impairments of long-term face memory, or disconnections of face perception and face memory (associative prosopagnosia; De Renzi et al., 1991 ). An analogous distinction might also apply to individuals with DP.
To identify which stages in the face processing hierarchy are impaired in prosopagnosia, event-related brain potential (ERP) measures are particularly useful tools. ERPs provide online measures of neural activity and thus are able to track neural correlates of face perception and face recognition on a millisecondby-millisecond basis. The earliest ERP markers of face recognition have been found at post-stimulus latencies of 200 ms and beyond (e.g., Schweinberger, Pfütze, and Sommer (1995), Begleiter, Porjesz, and Wang (1995) , Bentin and Deouell (2000) , Eimer (2000a), Schweinberger, Pickering, Jentzsch, Burton, and Kaufmann (2002)). For example, an occipito-temporal N250 component is triggered when famous faces are explicitly recognized, but not when these faces merely seem familiar (Gosling & Eimer, 2011) . The N250 has been linked to an early stage of face recognition where incoming visual-perceptual information about a seen face is matched with stored representations of familiar faces in visual memory. We have recently employed this N250 component to trace the locus of face recognition deficits in DP (Eimer, Gosling, & Duchaine, 2012) . Six of the twelve DPs tested showed an N250 component in response to famous faces on trials where they did not explicitly recognize these faces. This covert recognition effect 
